Topography of the euryarchaeal transcription initiation complex.
Transcription in the Archaea is carried out by RNA polymerases and transcription factors that are highly homologous to their eukaryotic counterparts, but little is known about the structural organization of the archaeal transcription complex. To address this, transcription initiation complexes have been formed with Pyrococcus furiosus transcription factors (TBP and TFB1), RNA polymerase, and a linear DNA fragment containing a strong promoter. The arrangement of proteins from base pair -35 to +20 (relative to the transcriptional start site) has been analyzed by photochemical protein-DNA cross-linking. TBP cross-links to the TATA box and TFB1 cross-links both upstream and downstream of the TATA box, as expected, but the sites of most prominent TFB1 cross-linking are located well downstream of the TATA box, reaching as far as the start site of transcription, suggesting a role for TFB1 in initiation of transcription that extends beyond polymerase recruitment. These cross-links indicate the transcription factor orientation in the initiation complex. The pattern of cross-linking of four RNA polymerase subunits (B, A', A", and H) to the promoter suggests a path for promoter DNA relative to the RNA polymerase surface in this archaeal transcription initiation complex. In addition, an unidentified protein approximately the size of TBP cross-links to the non-transcribed DNA strand near the upstream edge of the transcription bubble. Cross-linking is specific to the polymerase-containing initiation complex and requires the gdh promoter TATA box. The location of this protein suggests that it, like TFB1, could also have a role in transcription initiation following RNA polymerase recruitment.